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(57)Abstract: 

PURPOSE: To obtain a highly reliable zirconia gas analyzer by reducing the number of 
wires so as to reduce the wiring cost and, at the same time, making the analyzer to 
hardly receive noise induced by a power source for heater. 
CONSTITUTION: The title analyzer is constituted of a detector 1 composed of a 
zirconia sensor 2, temperature sensor 3, and heater 4, converter 10 composed of a 
signal processing circuit 5, temperature adjusting circuit 6, and arithmetic and control 
circuit 7, and wires 12 and 13 connecting the detector 1 and converter 10. The heater 4 
which can output sufficient heating energy from an alternating current even at an output 
level of 100% and zero-crossing detection circuit 23 which detects the zero-crossing 
point of the alternating current are provided as the heating means of the sensor 2 and 
the circuit 7 fetches electric signals from the sensors 2 and 3 at the outputting timing of 
zero-crossing signals from the circuit 23 when the alternative current is not made to 
flow to the heater 4. 
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lttajsm. »2ttaisi(i)') Eg-r-sitfciccn 

SOtttBSfliJck-^tsai^lBlo-tn-eiatftgSoflEn 

(41.42) £, MESBlttHJSnXOk-^iS^omflEODfltt 
AfflJtm 2&£B§§(1) ' ©ttSe©SStt}ffl£&,S5B 1 S^§E 
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ftA*-f 7 (48) t SAffi L fc C £ fcfcftff 4 5W3 
[0 0 0 1 ] 

at*fc*©»**»JCy^3z:7*^»«flH:HL. 
«*?-*©* D&*£il, k-^iD&gg&.kUtk- 
* I°lB©E*S}gfc * g fttt fflf * dtlCckO EHtS(©i$ 

[0 0 0 2] 

[ffi*©ftfB] »**»£$^lo-7#;*«Sfmiv 
;P3-7-b>1t5:6 0 0"CW±©ftfflgimPSBiTS&g 

-b>U-3, k-^4#*»6tt4*ttUlT»r), lOttt 
# S&SlslK 5 , tg«iiS515i?§ 6 , IKJFffilVSIBft 7 S 
fc**«ST*5. S?;i'3^7-t>-y-2TK*»flEtH 

ftaisifs 5 ii a^i $ n, z c t^s $ ntzmmmnm 
w®&7\zm£i£nz>. ait, m.mmm7fr<b<o% 
**»ia*n®EB6t2i{asft, i^st-^ssi 

3 ^LTiMffi^ft^jf^Izi 0 k-^ 4*ijD^$ft 
So iMH&Sftfc&tHfll ©iBS«iig-fe>ij-3TMtlJS 
ft, {1#E«I12, ff#$ag[5ig§ 5 , «S$iJPIe1?S7$ 
^LTiag^lffllHlKeir^^- KAy^SftTBf^Offl 

[0 0 0 3] 

i?)\>o~7ftVi§t<Dt-9®m\ti?)lD-7-t>y<D* 
#$^J:l3ki5t)©T*5^, l|2S<hLTli-^IC^ 

s©t>©effiffl«jii (ac i o o vs^2 o o vm & 
m**>t\T, /hffl©fc©nffi*ffi©Dc*iE*tffl^e,ft 

[0 0 0 4] -*v?;U3-7-k>-9"©|f# (jRmV~R 
1 0 OmV) ^iSg-b^ (flsjA«fim*f-Sc 1 0m 

V) ttSCa«fc©M©E»I*Kk-*E»a>&©R» 
y -f X* 5 Jt«tl> J: 5 tfl|4»E* t k-^EH?rSiJ-* © 

7 K^7«S;fflHfcDLT+»ft:>'-fX»III»*t£.» 
ttt*©T. E»I**j5«**t»</«t*ti»3raH*« 
fe-S. i$fflmiS©«£(i4# 13 k- 7© 

HM2 0ms (5 0Hz, 6 0Hz) KlTfeO, 
-flxKli&l 00ms~tsec t^SfcttiEffi^ffi 
Slsl?S5©7>X©P-/^7-i'^^©A7 h^7^& 

[0 0 0 51 CI©J:5ftaaiW»lllBt*t>Ttt 
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L Tfttt jSrtHR-fc >V *m f 5 13 tt 6 ft £ 13. 3 © 
TEBft < ft 0 3 X MR \Ztt $ t V» -5 ft*. 

flrt-fctiaflflBT**. 
[0 0 0 6] t-^*»OfflKffft*Wffl-r*»^ttt 

t - * ©ft 5&ajs§ t &gffi» lae © ft t ©PbI 

©EBJStt#RaT**i&Ba«**ff, £©M©fitttt 
-flSi3t£tg|ii©ttfti3ck Outers CfttfeS. &ih 
%lt%mi 0©M©£B «E^©SS^E 
»a©BBIlJ:9Efl:**) . 3© 

*©s«t*«isr4fc»cttE»i*«*ai» i ©iss 

HB^fcofc. 

[0 0 0 7] H9tttt«Wifit»«0fJ:«»©-fe>-9-*E 
aLX«S®Efr©:tf*fflg£8i]£t-5$£©ft*0J£* 
TJ9BS#ffi£ElXft5. iOi&«6l:l«ltt»- ttt 

tx&tti8§©^ig»ftis:a-f s n ts^fTftton***, * 

8§1 0©W©fc-*E»l 3^H»n-r-Bt^'5IBIIi3&«* 

ot. *BBtt±Et»fi«©ns**ft-rsfc»fc& 

^7 #7.##rtt fcaflW* - 1 £ S W fcTS . 
[0 0 0 8] 

■[BB4Bfc**fc©©*«] lEMtftfttiAi: 
*3BBtt. 1 (343^X14, y;^^7t>it, 

ft*MffBB*&ttSKBS£lftE«itl8 
£B*B«:a«**Ea*»S&0. R»rS©fflSl3fiD^b 
fcWE^3-7-fe>1fl:*^ #*©!§* 

*©8££#©Sv;l>3-7#*##rfH3i3l,>X. WE 
5W3=7*>tf©HB¥BfcLT3ai««£J:0 1 0 

ox*»©m*T+»ftflHifei*;^-*iaAi-5k- 

WE£B««©1*n0n*j&£ttffl?-*-lfnim 

7-k e> ©m^<i^©^ o a*^ 

l3fflEifn£nxtttHBKA»&©"tfn0D*«3©*-f 
5 >iffcfcfctfTB 0 An* J: 5 13 Lfc H 1 
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[0 0 0 9] B*B2l3fcl»Ttt, vJU3-7-t>-y-, 

asnnsiaiB. atnMflBn^&ft-&iEtt«&ttEttu 

S£B«B*tt«T-&Ea*&&9. flr£©«KCl)OB 
LfcWEv;U3-7-b>1t 13 if * #*©B 
'BKBBLTBSrrSBEi: >*©«««** 
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s©Htt©t-*i::*SE£SE*a»£BD»AsBjfc*.* 

< v T t « ft fit L fc 31 1 B 1 1" 3 *> © X ft 5 . 
[0011] 

ttfUB] B*aiC*t»T. «WBBtt-tfnd7D^«ffl 
BBWftffllxfc-tfn^aAB*feX*U CWflWiB 
30 BLfc-««B©/'UI'**EB«*fcB»-fS. -©a? 
;^«BBfli*©*>fliWi¥»ft»6nfc7;i'^ux 

AKJ:0#»Sirfc«*fctT«B©*-f y^EBfcffl 

^sns. /x < «'X«BB«*©*7fln»©nirft-t>* 
a>e>©{i*tS:ifcOAfts. 

[0 0 12] »*«2l:6HT, k-^miiSAl35tSL 
oX»fiBJgBB*ffl^XE»©fitttB)£-r*. ^© 
SMB««BBft*>iUTka-XtB*'f«. tt*5 
3l3«fcO*JV>X, mi^tiiflrok-^lcmai^zt-r^^ 
J4Bl«lBBII©^-f*-HttB]*B. ^2^ffiS§ffl© 
40 ^*-K«5SS*|Sltft0, S2^ffigg©k-^lilgt 
£BT«SttSlttfflBB©y<*-Ftti!»*|p]. ^2 
BfflBB©^'f*-FttB*Bt«t*. ttoX«»A^ 
•f yf-II±Dk-^BBS:«l«J*A<bCtl3J:0 2^© 

[0 0 13] 

[HBB] B 1 \**%mzZZiS)\>3-7tiXttms[<D 

tB-BBtttn-ff^tftUTBB-rftBBttlwr 
2 0 tt«BA^-f (WAtfV 'J 7 KXx- h 
so »J V — > . 2 1ttAC*Su 22\$Wfchy>X, 23 
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HAC«K2 l©t?D:7 OAjJW >h^fhti>ifui; 
□ ^ttfflEBT**. 2 5, 2 5' ttA*7>7\ 2 7 
(iX + YtlElK, 2 8ttD-/U7^M, 2 9teA/ 

tO 0 1 4] ±IE©flSfi£IIi5^T, t-*4l2l 0 0% 

0, fW®E]?g7t37x*+:f|H)g§2 7'\©9JD#;L<f^ 

^ b©zSg{f ^SrA^ LT t - £ ©i&I^I-StSrgaj t , 

F7,x-HJ U-2 0^l^{f^i&ilia31--5C:i:^T- 

^f^TfrK *£>*>:*7{I^©:*7B#K:fc^Tffi 

©3st9ji*E$<!;©M^b, ^7.4g^$©xa-x 

mz®xmz&<%.±zi*z>z\t\zh%. zlt, %\z 
fca^fcioi-t-^w^siix^-x-f^i oo%* 

[0 0 15] Z\Z\T'm2%m>T J \znt>azfcli!,$:'i7? 

z.oMW®&-?\tn)\,zi)g%mig^<Dm*®m<2 o o 

(A) teVataz&m^, (B) 

(C) \t*>{ : mZft%l2-£fiJVlZtig%. 

man, cd) «Acnii©«^cDt-^«^, ce) 

[0 0 16] SiSii^fi (A) ©1rD7a7.«aiM^ir 
l^Lfc/t^T^^t^ (B) tLTiiF<bti, eh* 
om ! %<D*>m ! ?;mt^V)&tb b 7 jio* >j xa 11 «t 

KittltLmtzm (C) <hLTf£9iSLTA/C«i!I© 

;w yfn&ciSDajsn*. (o ©{i^t-ahai 

+ A2+A3, BliBi + B2+B3, C\tC\ + Ci^CDm 
A/C«i£Jit-:*<Hf (D) tU<0. C(Dffl#IZ«t0 
7EF B WT{l#OA/D^SrfT^. (E) <o 

mAt>\Z%fc2VZ, A/Dg&ggW^&Tst- 
H \Z J; "9 ^n-e'n©t7«8F^ * \Z±-C(DXtl(D A/Dm 

&z%.7 2 sszt heifer hz. 

[0 0l7]*fc. t-^©*««:DCd:Lfc«^tt-e 
*t (C) *>6ilttA/D«»^-f S.>>7Zfret>Z>Zttf 

t#s. ±E©«s^n«tn«, 7 so 
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■fc>tf©A/Dfc«*'f 5>df*k-*«K©-t?a£n 

£©T, k-^©»Blflr^CJ:*||i»y-fX©SJt4i 

fcfc<ff*ffll#pJ|IBi:fcD, 

<D t-^E»tfll*iBll©l¥l3*^T««->-^H 

: sv HE»*$tJE»I*#SIJifc05Sffil;:T#4. 

fflsS'f 5©ffiiirtClS^502»S»*©¥^ffl**ii) 
5 i -5 fc£jft©02*£ Kffiffi S *l* 7< U-5> > V 3 

(D 7>7'©A^7^;i^£LTi$fflE&&£#irrn 
tffi^©T*«©it;§»ttt?s<fcT;:£#feK 
[0 0 18] H3tt*»W©M*a2*ttWJ-4fc«>© 

»1©«^« (A-BH) iCt-^EatStJfltWOft 
tte>n^gta(r)©ba-X, 3 lttfc-*E&©ffita 

*«iS"r6fc«)©fiajR!isi3|g8T*o, si^xaatiF 

f&JWEB 7 tU>. 3 3HIl«II^-f7fT 

imMWhl 2(Dt-i7Etifc^<D*>*7$:'tT?. 3 4 
ttiB«liaB6©t-^4^©«Jfti*ff5*2«I»AX 

[0 0 19] BUttEaj&ft (Rj, R 2 ) 
56©7a-£*-t ! btf>T;&£. 7 0-KffioTE8SHg#t 
SI£©#li£iJi§i!-f 3. tt©i:4fttBffi 1 1%&® l 0 cd 
*«M©E«S:lf «8WMH©««**>C LTEH 
K (HI. *2««AX'fy^**7) £ 

•fa. Emsaaus*- kk&s t^inS'i^uss 3 1 # 

Sj^L, (E-C-A- (ta.-X+t-^) - 

B-D-FH©S8S©fittfl|«:iW$-r5 (^©«^E- 
C, F-DWttte©«»©fiJt«tlt«LT«fiTtr4 

8/hs^ttt»isanTi5i). ta-X3o©astfit> 

t-^E^l 3l;Jt«bT+^/ha^ffl©t,©*ig^$ 
nxt»a *>©<!: -f-5. 
[0 0 2 0 ] 1) ^felZt-^4©SSxSrRo«i:UT 

R X =R! + R 2 + [r • R 0 / (r +R 0 ) ) fcfc*. 

r • R 0 / (r+R 0 ) ©WiRj, R 2 tJt«U 
T+»/JxStt«tttftr*«a«!S*i (»«Httr©ttttR 
50©tt©t)©«r»0ftWTft<) h-^E^<D 
IE*©E«fiSitt (Rj + R 2 ) fe^ttiCt^Tt-B. 

2) *fc*lWH*.X-r3»?3 3*tf>iLTJ£*» 
08 3 2*»6t-^E»l 3l:ta-XO£«(0S»O 

S««*«bTba-X3 0 zmsatz. 

3) *t»l««A^-f 7^3 3 4*7il,T£*88 
@K3 2^b©«ffiS:«J0. ffitt««E!S3 1T±EI8 

^E^ 1 3 Kttttt*. 
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4) 3) mmtbtzZ&ftmt 1) ST*»fcE»» 

[0 0 2 1 ] ±EO**HJ:ntfttttjartt : f«>t-^ 
>«^R!5<Dv3-hfflti-X3 0 fci&ttk-^E&l 3 
TOSfeiiit^^fe, £©Ettffittifc-*©iEft©i£tt*» 

[0 0 2 2] B5fctt»9§©H#I3*IMr$-5fc»© 
M/D7?ltfe5. BC&V'TB 8 fcH-BBfctt 

l6**»t3'bOfr*. 4 lttlISUftfflSlB©k-* 

ff§ 1 y-f tf- F. 4 2ttJB2*HSSl' ffl©fc-*£«l 
: PM»r«8SOflEn*ifilir*fUTHI^|B}(rK^^nfcS2 

««©«*«£» 2«jB«r ©t— ^s^^wmsstroat 

aifllt8*«Blfi*E». 4 6«fgl&tii§§l©k-:$' 

tt?©B£©Hiiiii&ig 2 &tBg§ i ' © t-* 

8S©«A«!lS*S*IB2fil6E»TS&2). 4 

-fy^T, t-*«ii6 a^6©ttifii£fSi«ai§si© 

7 ©Jg^Cg^TtfJOftAfc. 
[0 0 2 3] ±IB©«I*K4SV»T. Wjft*.*'f y^4 8 
* a M t tt«-r 5 1 1 - 9 S> ©««tlS a + fflfr 6 
k-*4, fl!iy-f*-H4 ISriliTa-Wllflin*. 
*fc«»AX^y?4 8*b«lltt»M-*fcfc-**» 
*»6©«8Sttb+«*»6JIS2«*E»4 6. k-* 
4' , JB2^'f*-H42. miS*SE^4 55STb 
-ffltStn*. 0 6 ttSg$i]ffll©t*©S*W^ft^7 
□ -fcjS-fBTfc-Stf. HBOfflattWAtfttHiS 1 © 

•sir j^iMwaiAtjsmLT^sfflwciifT-r*. naw 

9J&*ffll 1 1 Tfr fc>n*> «fc -5 II 7 □ if y A UT ±12© 
&#£«S/t*J:5l'T5. 0 7«-c©^^A^^-h© 
-^Sr^tBTfeS. 0 7 ICfe^TT«d©B#*Tf"Jii 

[0 0 2 4] 06, B7lr*HT*IHMffll|HlBtt 
(c) , (d) iK*a»l*J:tf 2 

«*bT^?>. ZlTtetblZ (e) C^-fcfc^trei© 
P*j»TW0*AX'f 7^4 8 (B5#H) SaBlCtttt 



(5) 

<? 

©B&T«J98A2-r y?4 8 4 b«C»ttUT3©ra 
e3, f3©B*£fc£^T@«©lW1*£»D3SLTftHl» 

A©fiftftBr£©fi*fcii# , $"*. ±BEo»(St«kntf 

[0 0 2 5] 

[5S9H©3&*] £Lt*tt« 1 1 1> lcft#WI'ttW 
io KW^inU E»R*'>fc<UE»I**«:IM« 

mi) i KH-ra-iiitwfcS'fsw 

[02] tfo0D*ttai«:fT , 3»'S©lWWB»©*'f A 
?*-h©I&BJBT3&5. 

[0 3] *»«©«#* 2 fcHr«Hltt«*si*'f$^l' 
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